Abstract: Incremental innovation, something better or cheaper or more effective, is the standard innovation process for medical product development. Disruptive innovation is often not recognized as disruptive, because it very often starts as a simple and easy alternative to existing products with much reduced features and bad performance. Innovation is the invention multiplied with a commercial use, or in other words something that eventually provides a value to a clinical user or patient. To create such innovation not a technology push (technology delivered from a technical need perspective) but rather a pull (by learning and working with the clinical users) is required. Medical technology students need to understand that only through proper observation, procedure know-how and subsequent analysis and evaluation, clinically relevant and affordable innovation can be generated and possibly subsequently used for entrepreneurial ventures. The dedicated laboratory for innovation, research and entrepreneurship-INNOLAB ego.-INKUBATOR IGT (Image Guided Therapies) is financed by the state of Sachsen-Anhalt as part of the European ego.-INKUBATOR program with (EFRE funds) at the university clinic operated by the technical chair for catheter technologies and image guided surgeries. It forms a network node between medicine, research and economics. It teaches students to lead innovation processes, technology transfer to the user and is designed to stimulate the start-up intentions.
Introduction
Compared to universities in the US or the UK, the potential for innovation generation and subsequent translation in start-up companies at German universities has not been a focus yet and the process is not part of the scientific education. The engineering courses are designed to impart knowledge from the natural sciences in the technical context. Innovation, creation and implementation are rarely part of the curriculum. However, there is a high potential for the cooperation between clinicians and engineers, especially in medical technology.
This collaboration in the development of product ideas is relatively new and has become an essential part of the medical systems engineering training in Magdeburg with an established clinical network with a focus on minimally invasive and imageguided procedures. From a series of lectures, a network of clinicians and engineers has been established in a short time. This network produces numerous inventor reports, patents, and publications-and collaborates also on joint research applications as well as cooperation with industry partners.
The interdisciplinary approach of the chair is based on the identification of clinical needs, the implementation of product ideas in collaboration with medical users, and the transfer to industrial partners. The focus is on image-guided minimally invasive diagnostic and therapeutic procedures and the necessary medical technology systems. [1] The approach "innovation with and not only for the medical profession" is pursued both in research and development, but also in student training. Now, with the help of the EU funding (EFRE), a research and start-up lab is build up directly at the university hospital to expand this innovation program. In addition to the project processing, and as central point of entry for medical partners, it also serves as lecture room for the new dedicated graduate school "Technology Innovations in Therapy and Imaging-T 2 I 2 ".
INNOLAB ego.-INKUBATOR IGT (image guided therapies)
The INNOLAB IGT -Image Guided Therapies is a concept in which engineers and doctors work together on new product ideas for clinical application. (Prospective) engineers go to the clinic on site to identify unmet clinical and medical needs during normal operations or surgical procedures performed by the medical users. Based on the Stanford-Biodesign concept (identify, invent, implement), a large number of product and process ideas are developed and subsequently tested in short iterations (see Figure 1 ) on their benefits and general feasibility [2] .
In addition to the technical implementation, the market potential of such products is of enormous importance. The team of the chair of catheter technologies uses this concept and innovation generation lab to stimulate and motivate engineering students and employees of the university to think about starting a company based on their own verified product ideas. This is especially important since healthcare is of global concern, but every country has a different healthcare system and also different healthcare needs. This opens huge opportunities for entrepreneurial activities [3] . An innovation network has already been established in Magdeburg with clinicians from various specialist disciplines, enabling the implementation of the initial student training and education strategy.
The new INNOLAB ego.-INKUBATOR IGT, located directly at the university clinic, will further intensify the collaboration between the medical doctors and the engineer. At the lab, it is now possible to check, verify, and improve the prototypes in a clinical development environment and with a direct and immediate participation of the clinicians.
The basic idea is the concept "innovation with and not only for the medical profession" [3, 4] . The technical and clinical focus are minimally invasive and image guided therapies for vascular and oncological applications. The identification of clinical needs is the beginning of this structured process of innovation. In addition to a fast concept study for the technical implementation and short iterations together with the user, the focus is on the market and a possible business model. Innovation is defined by technical innovation multiplied with commercial feasibility.
Creative workshop
The lab encompasses a creative area for idea generation, concept studies and meetings with single and group workstations. A bright and colorful setup invites the creative work. The flexible furniture offers a variety of possibilities to always meet the group requirements. Cork walls, whiteboards and mobile projection beamers offer enough options to find, discuss and develop ideas (Fig. 2 ).
Prototyping Lab
The attached prototype laboratory is for invention and technical realization. Smaller and larger product ideas are tested for technical feasibility and are built directly as the first prototypes. Various 3D printers, CNC milling and injection molding machines are available for this purpose. A large number of fine tools are available for processing the finished parts and implementing electronic components (Fig.  2) . 
Simulations OR
The simulation OR is for implementation and verification of the developed prototypes. A minimal invasive surgery setup with patient table, 3D C-arm, Ultrasound tomography system, endoscopy tower with RF generator, ultrasound systems, navigation/tracking equipment and different phantoms give the opportunity to test in a simulated clinical environment with the user (Fig 2) .
INNOLAB network
For the mentioned development approach identify, invent, implement, strong partners were found for practical and content support. A clinical and industrial panel was created. The medical and the electrical engineering faculties are currently involved in the innovation processes (identification, invention) and the economics faculty will most likely join soon. The industry board is helping to find and identify technology transfer options (implementation).
Clinical panel
Current clinical cooperating partners are the ENT, urology, neuroradiology, radiology, nuclear medicine, dermatology, vascular surgery, orthopedics departments as well as the cardiac surgery at the University Clinic Magdeburg. Interdisciplinary student teams of 3 to 5 members are formed every semester to identify the clinical needs while visiting the actual surgeries and come up with a large number of ideas per problem (Biodesign, Stanford). Ideas are then regularly fed back to the clinicians that come, see, and discuss the developed prototypes. 
Graduate school

Industry board
An industry board with several small, medium sized and large companies from Sachsen-Anhalt, and other German locations was also established.
Outlook
The INNOLAB IGT makes it possible to create an innovation and idea generator where clinicians and engineers work closely together in a simulated clinical setup at the campus of the University clinic. The engineer gets an understanding of everyday procedures, as well as identify problems and deficiencies in the clinical workflow or technical products. Another unique feature of the INNOLAB ego.-INKUBATOR IGT is the close collaboration between engineering students, doctors, scientists and business partners. Solutions and innovative ideas are developed in constant consultation with the doctors and implemented, altered, or discarded. Test and evaluation by the clinical user, as well as wishes and suggestions from the business partners, are constantly being integrated into the individual development stages of new medical products and ensure a market-oriented product development
